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FOREWORD

Thi s docunent conpiles nuclear safety criteria applied to
the various areas of nuclear safety addressed in a Safety Analy-
sis Report for a nonreactor nuclear facility (NNF). The criteria
listed are derived fromfederal regulations, Nuclear Regulatory
Comm ssi on (NRC) C?Ui des and publications, DOE and DCE contractor
publications, and industry codes and standards. The titles of
the chapters and sections of Regulatory Guide 3.26, “Standard
Format and Content of Safety Anal KSIS Reports for Fuel Reprocess-
ing Plants” were used to format the chapters and sections of this
conpi | ation. In each section the criteria are conpiled in four
groups, nanely: 1) Code of Federal Regulations, (2) USNRC
Il?e ul at (t)ry Qui des, 3) Codes and Standards, and (4) Supplenentary

nformati on.
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CHAPTER 1
| NTRODUCTI ON

The Department of Energy (DOE) Order DOE 5480.5, “Safety
of Nuclear Facilities,” establishes nonreactor nuclear facility
(§NNF) safety requirenents to assure that NNFs are sited,

esigned, constructed, nodified, operated, maintained, and decom
m ssioned in accordance with uniform standards, guides, and codes
which are consistent with those applied to conparable NRC
i censed nonreactor nuclear facilities.

Thi s docunent identifies nuclear safety criteria applied
to the areas of safety addressed in the Safety Anal ysis Report
for a NNF. The degree of application of these criteria to a DOE-
owned NNF shoul d be determ ned by the DOE and DCE contractor.

1.1 PURPOSE

This guide is a conpilation and source |ist of nuclear
safety criteria primarily used by the Nuclear Regulatory Comm s-
sion (NRC) and private industry in conmercial NNFs. Because the
DCE, 1n sone areas of NNF design, construction, operation, and
deconm ssioning has taken the lead in developing NNF criteria,
the guide also includes criteria used by the and DOCE con-
tractors. Those criteria that are mandated by the DOE Orders
shal| be used in the design, construction, operation, or decom
m ssioning of DOE NNFs.  The renainin% nucl ear safety criteria
listed in the guide should be evaluated by DOE and DCE con-
tractors for application to the DOE-owned NNFs under their cog-
ni zance. The criteria listed are those that are applicable to
the specific areas of nuclear safety addressed in the Safety
Anal ysis Report of an associated NNF.

1.2 SOURCES OF CRITERIA AND FORNAT

The nuclear safety criteria identified in this guide are
derived from federal regulations, USNRC regulatory guides and
publications, DCE and DOE contractor publications, and industry
codes and standards.

To assure that this guide includes the areas of nuclear
safety addressed in a Safety Analysis Report, USNRC Regul atory
Quide 3.26, “Standard Format and Content of Safety Analysis
Reports for Fuel Reprocessing Plants,” is used as a nodel to
establish its fundanental format and content. To elimnate
excessive repetition, criteria are identified only in those

1-1
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subsections that address the thrust of the criteria. As an exam
ple, even though quality assurance is applicable to all areas of
nucl ear safety, quality assurance criteria are only listed in
t hose sections that specifically pertain to quality assurance.
The criteria applicable to each subsection or area of safety are
presented in an outline format represented by the follow ng four
subsections.

1.2.1 Code of Federal Regul ations

Cenerally, the criteria in this subsection are provided
in federal regulations from specific sections of Title 10 of the
Code of Federal Regulations (10 CFR). In addition, other federal
regul ations may be listed that are identified for application to
l'i censed NNFs.

Depending on the type of facility, the NRC |icenses NNFs
under various Parts of 10 CFR These Parts include the foll ow

I ng:

A Part 50, “Donestic Licensing of Production and
Uilization Facilities.”

B. Part 60, “Disposal of H gh-Level Radioactive Wste
in Geologic Repositories.”

C. Part 61, “Licensing Requirenments for Land Di sposal
of Radi oactive Waste.”

D. Part 70, “Donmestic Licensing of Special Nuclear
Material .”

E. Part 72, “Licensing Requirenments for the |ndependent

St orage of Spent Nuclear Fuel and High-Level Radioactive Waste.”
1.2.2 Regul atory Qui des

USNRC regul atory guides issued under Division 3, “Fuels
and Materials Facilities,” are primarily listed in this subsec-
tion. Regul atory guides from other divisions are also |isted
when pertinent to the areas of safety addressed in the Safety
Anal ysis Report. The other divisions include the follow ng:

A Division 1, “Power Reactors.”

B Division 4, “Environmental and Siting.”

C. Division 5, “Materials and Plant Protection.”

D. Division 8 “Cccupational Health.”

1-2
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1.2.3 Codes and St andards

The industry codes and standards listed in this subsec-
tion are those endorsed by the NRC and those specified in DOE and
DCE contractor publications. In addition, appropriate industry
codes and standards are |isted.

Many of the industry standards specified in the NRC
and/ or DCE criteria have been revised, w thdrawn or replaced by
nore recent standards. Most of these obsol ete standards are no
| onger issued by their sponsoring organization and, therefore,
are not readily available for use. In nmost _instances, revised
versions of obsolete standards are |isted. These revised stan-
dards have generally incorporated supplenental requirements that
often qualified the NRC endorsenent of the original standards.

1.2.4 Suppl ementary I nformation

This subsection |lists docunents referenced in both NRC
and DOE criteria that do not fall wthin one of the three preced-
ing groups of nuclear safety criteria. It includes appropriate
NRC I nformation Notices and Bul |l etins, NUREGs, guidance docunents
specified in NRC and DCE criteria, DCE contractor publications,
and relevant industry reports and guides. Although these sources
do not always specify requirenents, they provide interpretations
of the criteria and background information for consideration, as
wel | as nethods specified by or considered acceptable to the NRC
and/or the DCE for inplenenting and satisfying the pertinent
criteria

1.3 SAFETY ANALYSI S REPORT CRI TERI A

This section conpiles the criteria that address the
need, preparation, content, and revision of a Safety Analysis
Report (SAR). It also contains general criteria that are
applicable to many sections of an SAR and are listed here to
avoi d repetition throughout this guide.

1.3.1 Code of Federal Regul ations

_ In addition to specific regulations |isted in individua
sections of this guide, the followng regulations are applicable

A 10 CFR Part 20, “Standards for Protection Against
Radi ation.”

B. 10 CFR 50.33, “Contents of Applications, GCenera
I nfornation.”

C 10 CFR 50.34, “Contents of Applications, Technica
| nf ormation.”
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10 CFR 50.36b, “Environnental Conditions.”

10 CFR 50.55, “Conditions of Construction Permts.”
10 CFR 50.59, “Changes, Tests, and Experinents.”

10 CFR 50.71, “Maintenance of Records, Making

o m m O

Reports.”
H. 10 CFR 60.21, *“Content of Application.”
. 10 CFR 60. 44, “Changes, Tests, and Experinents.”
J 10 CFR 61.10, “Content of Application.”
K. 10 CFR 61.25, “Changes.”
L 10 CFR 70.22, *“Contents of Applications.”

_ M 10 CFR 70.23, “Requirenents for the Approval of
Applications.”

_ N. 10 CFR 72.22, *“Contents of Application: Cener a
and Financial Information.”

0. 10 CFR 72.24, “Contents of Application: Techni cal
I nformation.”

_ P 10 CFR 72.30, *“Deconmi ssioning Planning, Including
Fi nanci ng and Record Keeping.”

Q 10 CFR 72.48, “Changes, Tests, and Experinents.”
1.3.2 Regul atory Qui des

The regulatory guides |isted below provide criteria for
the format and content of SARs and |icense applications. To

avoid repetition, since their criteria are pertinent to many sec-
tions of this guide, they are listed only in this subsection

_ A Regul atory CGuide 3.15, “Standard Format and Content
of License Application for Storage Only of Unirradi ated Power
React or Fuel and Associ ated Radi oactive Material.”

B. Regul atory Guide 3.25, “Standard Fornmat and Content
of Safety Analysis Reports for Uranium Enrichnment Facilities.”

C Regul atory Guide 3.26, “Standard Format and Content
of Safety Analysis Reports for Fuel Reprocessing Plants.”
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D. Regul atory Cuide 3.39, “Standard Fornmat and Content
of License Applications for Plutonium Processing and Fuel
Fabrication Plants.”

E. Regul atory Guide 3.44, “Standard Format and Content
for the Safety Anal ysi s Rﬁgont for an |ndependent Spent Fuel
Storage Installation (Water Basin Type).”

F. Regul atory CGuide 3.48, “Standard Format and Content
for the Safety Analysis Report for an |ndependent Spent Fue
Storage Installation or Monitored Retrievable Storage Install a-
tion (Dry Storage).”

G Regul atory @uide 3.50, “Standard Format and Content
for a License Application to Store Spent Fuel and H gh-Leve
Radi oactive Waste.”

H. Regul atory QGuide 3.52, “Standard Format and Content
for the Health and Safety Sections of License Renewal Applica-
tions for Uranium Processing and Fuel Fabrication.”

I Regul atory QGuide 3.55, “Standard Format and Content
for the Health and Safety Sections of License Renewal Applica-
tions for Urani um Hexafl uori de Production.”

J. Re?ulatory Quide 3.61, “Standard Format and Content
Egrka Topical Safety Analysis Report for a Spent Fuel Dry Storage
sk.”

K. Regul atory Cuide 3.62, “Standard Format and Content
for the Safety Analysis Report for Onsite Storage of Spent Fuel
Storage Casks.”

1.3.3 Codes and St andards

None.
1.3.4 Suppl ementary I nformation
A To avoid repetition, since the criteria provided in

t hese docunents are pertinent to many sections of this guide,
they are listed only in this subsection. The follow ng docunments
provide criteria for the format and content of SARS and |icense
applications.

1. LA-11661-M5, Vol. |, *“Quidance for the Prepa-
ration of Safety Analysis Reports,” Howard, H H et al., Los
Al anos National Laboratory, June 1990.

2. NUREG 1199, Rev. 1, “Standard Format and Con-
tent of a License Application for a Low Level Radioactive Waste
Di sposal Facility,” January 1989.
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_ 3. NUREG 1200, Rev. 1, “Standard Review Plan for
the Review of a License Application for a Low Level Radioactive
Waste Disposal Facility,” January 1988.

4. HEDL- MG- 153, “Safety Analysis Cuide for Non-
reactor Nuclear Facilities,” Lucas, D E., Hanford Engineering
Devel opnent Laboratory, 1981.

b. BNW.- 2086, “A @ide to Good Practice at
Plutonium Facilities,” Faust, L.G et al., Battelle Pacific
Nort hwest Laboratories, Septenber 1977.

B. The followi ng docunent provides specific criteria
for siting, design, construction, nodification, operation,
mai nt enance, or decommi ssi oni ng of a NNF.

1. DOE/ TI G- 11603, Rev. 1, “Nonreactor Nuclear

Facilities: Standards and Criteria Qui de,” Brynda, WJ. et al.,
Brookhaven National Laboratory, Septenber 1986.

1-6



DOE- STD- 101- 92

CHAPTER 2
SITE CHARACTERI STI CS

Site characteristics have influenced facility design and
operating criteria for nuclear safety. This chapter idenfifies
criteria for the geol ogical, seisnological, hydrol ogical, and
nmet eor ol ogi cal characteristics of the site and vicinity, as well

as nearby population, transportation routes, and other
facilities.

2.1 GEOGRAPHY AND DEMOGRAPHY
2.1.1 Code of Federal Regul ations

o A 10 CFR 50 Appendix F, “Policy Relating to the
Sltllng of Fuel Reprocessing Plants and Related Waste nagenent
Facilities.”

B. 10 CFR 60.15, “Site Characterization.”

I 10 CFR 60.17, “Contents of Site Characterization
Pl an.”

_ D. 10 CFR 60.18, “Review of Site Characterization
Activities.”

E. 10 CFR 60.122, “Siting Criteria.”
F. 10 CFR 61.12, “Specific Technical Information.”

G 10 CFR 61.50, “Disposal Site Suitability Require-
ments for Land D sposal.”

H. 10 CFR 61.53, “Environmental Monitoring.”

. 10 CFR 72.24, *“Contents of Application; Technical
I nformation.”

J. 10 CFR 72.40, “lssuance of License.”
K. 10 CFR 72.90, “Ceneral Considerations.”

L. 10 CFR 72.98, “ldentifying Regions Around an | SFSI
or MRS Site.”

M 10 CFR 72.100, “Defining Potential Effects of the
| SFSI or MRS on the Region.”
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N. 10 CFR 72.102, *“Ceological and Seisnological Char-
acteristics.”

o) 10 CFR 100.10, “Factors to Be Considered Wen
Evaluating Sites.”

P. 10 CFR 100, Appendix A, “Seismc and GCeologic
Siting Criteria for Nuclear Power Plants.”

2.1.2 Regul atory Qui des

A Regulatory Guide 3.53, “Applicability of Existing
Regul at or?/ Cui des to the Design and Operation of an |ndependent
Spent Fuel Storage Installation.”

B. Regul atory Guide 4.9, “Preparation of Environnental
Reports for Commercial Uranium Enrichnent Facilities.”

C. Regul atory Cuide 4.17, “Standard Format and Content

of Site Characterization Plans for H gh-Level -Waste Geol ogic
Repositories.”

D Regul atory Guide 4.18, “Standard Format and Cont ent

of Environnental Reports for Near-Surface Disposal of Radioactive
Vaste.”

_ E. Regul at or&/ Quide 4.19, “@uidance for Selecting
Sites for Near-Surface D sposal of Low Level Radioactive Waste.”

2.1.3 Codes and St andards
A None.
2.1. 4 Suppl enentary | nformation

A NUREG 0902, “Site Suitability, Selection, and Char-
acterization,” 1982.

B. NUREG CR-4161, “Critical Paraneters for Hi gh-Level
Waste Repository,” Binnall, E P. et al. , Lawence Berkeley
Nat i onal Laboratory, My 1985.

_ C. NUREG CR-3583, “Evaluation of LowAltitude Renote
Sensing Techniques for Qobtaining Site Characterization Informa-

tion,” Estes, J.E., et al., University of California at Santa
Barbara, April 1984.
D. NUREG CR- 3247, “Site Characterization |Infornation

Usi ng LANDSAT and other Renbte Sensing Data - Integration of
Renote Sensing Data with Geographic Information Systens,” Canp-
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bell, WJ. and Inmhoff, ML., National Aeronautics and Space
Adm ni stration, June 1983.

E. NUREG CR-2861, “lmage Analysis for Facility Siting:
A Conparison of Low and H|gh Altitude Image Interpretability for
Land Use/ Land Cover Mapping.”

F. NUREG CR- 2663, “Information Needs for Characteriza-

tion of Hi gh-Level Waste Repository Sites in Six Geologic Mdia,”
Ertec Western, Inc., My 19385.

2.2 NEARBY | NDUSTRI AL, TRANSPORTATI ON  AND M LI TARY
FACI LI TI ES

Criteria for the effects of postulated accidents in the
vicinity of the faC|I|t|y from present or projected industrial,
transportation, and mlitary |nstallat|ons and operations ar'e
identified in this section.

2.2.1 Code of Federal Regul ations

A 10 CFR 60. 121 “Requi renents for Owmnership and Con-
trol of Interests in Land.’

B. 10 CFR 61.50, “Disposal Site Suitability Require-
ments for Land Disposal.”

C 10 CFR 72.40, “lssuance of License.”
D. 10 CFR 72.90, “Ceneral Considerations.”

E. 10 CFR 72.94, “Design Basis External Man-Induced
Events.”

F. 10 CFR 72.98, “ldentifying Regions Around an | SFSI
or MRS Site.”

G 10 CFR 100.10, “Factors to Be Considered Wen
Eval uating Sites.”

2.2.2 Regul atory Qui des

A Regul atory Guide 1.91, “Evaluations of Explosions

Postul ated to COccur on Transportati on Routes Near Nucl ear Power
Plants.”

B. Regul atory CGuide 4.9, “Preparation of Environnental
Reports for Commercial Uranium Enrichment Facilities.”
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- C Regul atory Guide 4.18, “Standard Format and Content
of Environmental Reports for Near-Surface D sposal of Radioactive
Waste.”

_ D. Regul atory Quide 4.19, *“Cuidance for Selecting
Sites for Near-Surface D sposal of Low Level Radioactive Waste.”

2.2.3 Codes and St andards
A None.
2.2. 4 Suppl ementary I nformation
_ A NUREG 0902, “Site Suitability, Selection, and Char-

acterization,” 1982.
2.3 METEOROLOGY

_ Criteria for regional climtology, |ocal nmeteorology,
onsite meteorol ogi cal measurenents program and atnospheric dif-
fusion estimates are identified in this section.
2.3.1 Code of Federal Regul ations

A 10 CFR 60.24, *“Updating of Application and Environ-
nmental Report.”

B. 10 CFR 60.122, “Siting Criteria.”
C 10 CFR 61.12, “Specific Technical Information.”

D. 10 CFR 61.50, “Disposal Site Suitability Require-
ments for Land Disposal.”

E. 10 CFR 61.53, “Environmental Monitoring.”
F. 10 CFR 72.122, *“OQverall Requirenents.”

. G 10 CFR 100.10, *“Factors to Be Considered When
Eval uating Sites.”

2.3.2 Regul atory Cui des

A Regul atory Guide 1.145, “Atnospheric Dispersion
Model s for Potential Accident Consequence Assessnents at Nucl ear
Power Plants.”

B. Requl atory Cuide 3.8, “Preparation of Environnental
Reports for Uanium MI1s.”
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C  Regulatory Guide 3.53, *“Applicability of Existing
Regul atory Guides to the Design and Operation of an |ndependent
Spent Fuel Storage Installation.”

D. Regul atory @uide 3.63, “Onsite Meteorol ogical
Measurement Program for Urani um Recovery Facilities-Data Requisi -
tion and Reporting.”

E Regul atory Cuide 4.9, “Preparation of Environnental
Reports for Commercial Uranium Enrichnent Facilities.”

_ F. Regul atory Guide 4.17, “Standard Fornmat and_ Content
of Site Characterization Plans for Hi gh-Level Waste Geol ogic

Repositories.”

G Regul atory Guide 4.18, “Standard Format and Content
of Environmental Reports for Near-Surface Disposal of Radioactive
Vaste.”

_ H. Regul at or&/ Guide 4.19, *“@uidance for Selecting
Sites for Near-Surface D sposal of Low Level Radioactive Waste.”

2.3.3 Codes and St andards

A ANSI/ANS 2.3-1983, “Standard for Estimating Tornado
and Extreme Wnd Characteristics at Nuclear Power Sites.’

B. ANSI/ANS 2.5-1984, *“Standard for Determning
Met eorol ogi cal Information at Nuclear Power Sites.”

2.3.4 Suppl ementary | nformation
A Background Information, General Meteorology.

_ 1L NUREG 0902, *“Site Suitability, Selection, and
Characterization,” 1982.

_ 2. US. Departnment of Commerce, “Climatic Atlas
S)f t?§68Un| ted States,“ Environnental Data Service, NOAA
une :

_ _ 3. US. Departnment of Commerce, “Local
Cinmatol ogi cal Data and Conparative Data,” Environnental Data
S_erw)ce, NOAA (Published Annually for all First-Order NWS Sta-
tions).

_ _ 4. US.  Department of Conmerce, “State
A imatol ogi cal Summary,” Environnental Data Service, NOAA, (Pub-
l'ished Annually by State).

B Background Information, Specific Meteorol ogical
Condi ti ons.
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1.  UCRL-53526, Rev. 1, “Natural Phenonena Hazards
Modeling Project: Extrene Wnd/ Tornado Hazard Mdels for Depart-
ment of Energy Sites,” Coats, D.W , and Murray, R C, Law ence
Livernore National Laboratory, 1985.

2. NUREGE CR-4461, “Tornado dimatol ogy of the
Contiguous United States,” Ramsdell, J.V. and Andrew, G L., Bat-
telle Pacific Northwest Laboratories, May 1986.

3. NUREG CR-3882, “A Method to Characterize Local
Met eorol ogy at Nuclear Facilities for Application to Enmergency
Response Needs,” Lindsey, C G and Gantz, C S., Battelle Pacific
Nort hwest Laboratories, April 1986.

4,  NUREG CR-3759 , “Lightning Strike Density for
the Contiguous United States from Thunderstorm Duration Records,”
MacGorman, D.R et al., National Oceanographic and At nospheric

Admi nistration, My 1984.

5.  NUREG CR- 3670, “Violent Tornado C i matol ogy,
1880-1892,” G azulis, T.P., Environmental Filnms, Inc., My 1984.

_ 6. NUREG CR-2890, “Historic Extreme Wnds for the
United States - Great Lakes and Adjacent Regions,” Changery,
MJ., National GOceanographic and Atnospheric Adm nistration,
August 1982.

_ 7. NUREG CR-2639, “Historical Extrenme Wnds for
the United States - Atlantic and Qulf of Mexico Coastlines,”
Changery, MJ., National Cceanographic and Atnospheric Admi nis-
tration, My 1982.

8. NUREG CR-2359, “Atnospheric Structure Prior to
Tornados as Derived from Proximty and Precedent Upper Air Sound-

ings, " Taylor, GE. et al., University of Mssouri, My 1982.

9. NUREG CR-2557, “Sinulated Tornado Wnd Fields
and Damage Patterns,” Metcalf, D.R et al., Texas Tech. Univer-
sity, February 1982.

_ 10.  NUREGQ CR- 2252, “National Thunderstorm Fre-
quencies for the Contiguous United States,” Changery, MJ.,

Ngéi onal Qceanographi c and Atnospheric Adm nistration, Novenber
1981.

11.  NUREG CR- 1390, “Probability Estinmates of

Tenperature Extrenmes for the Contiguous United States,” National
Cceanographi ¢ and Atnospheric Admi nistration, My 1980.
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12 NUREG CR-1389, “Estimating Water Equival ent
Snow Depth from Related Meteorol ogical Variables,” National
Oceanographi ¢ and Atnospheric Adm nistration, My 1980.

_ G Background Information, Atnospheric Transport and
Di ffusion.

1. NUREG CR- 3368, “Diffusion Rates for El evated
Rel eases, ” Ramsdel |, J.V., Battelle Pacific Northwest
Laboratories, Novenber 1983.

_ 2. NUREG CR-3250, “Atnospheric Transport and Dif-
fusion Mechanisnms in Coastal GCrculation Systenms,” Kaleel, R J.
et al., TRC Environmental Consultants, Inc., June 1983.

_ 3. NUREG CR-3149, “Dispersion Coefficients for
Coastal Regions,” MacRae, B.L. et al., TRC Environmental Consul -
tants, Inc., March 1983.

_ 4. NUREG CR-2754, *“Critical Review of Studies on
At nospheric Dispersion in Coastal Regions,” Shearer, D. L. et
al., TRC Environmental Consultants, Inc., Septenber 1982.

5. NUREG CR-2521, “Method for Estimating Wake
Flow and Effluent Dispersion Near Sinple Bl ock-Like Buildings,”
Hosker, R P., National Oceanographic and Atnospheric Adm nistra-
tion, June 1982.

_ 6.  NUREG CR-2260, “Technical Basis for Regul ator
CQuide 1.145, Atnospheric Dispersion Mdels for Potential Acciden
Consequence Assessnents at Nuclear Power Plants,” Snell, WG and
Jubach, R W, NUS Corporation, October 1981.

_ /. NUREG CR-1473, *“The Wake and Diffusion Struc-
ture Behind a Mbddel Industrial Conplex,” Kothari, K M, Colorado
State University, Novenber 1981.

.8 NUREG CR-1835, “Application of LIDAR Techni -
gues to Estimating Atnospheric Dispersion,” SR International,
Decenber 1980.

_ 9. AP-101, “Mxing Heights, Wnd Speeds and
Potential for Uban A r Pollution Throughout the nti guous
United States,” Holzworth, GC., Ofice of Air Prograns, USEPA
January 1972. ’

2.4 HYDROLOG C ENG NEERI NG

_ Criteria for hydrol ogic design considerations such as
f1 oodi ng and ground water considerations are identified in this
secti on.
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2.4.1 Code of Federal Regul ations

A 10 CFR 60.24, *“Updating of Application and Environ-
mental Report.”

B. 10 CFR 60. 122, “Siting Criteria.”
C. 10 CFR 61.12, “Specific Technical Information.’

D. 10 CFR 61.50, “Disposal Site Suitability Require-
ments for Land Disposal.”

E 10 CFR 61.53, “Environnmental Monitoring.”
F 10 CFR 72.40, *“lssuance of License.”

G 10 CFR 72.90, “Ceneral Considerations.”
H

10 CFR 72.92, “Design Basis External Natura
Events.”

[ 10 CFR 72.94, *“Design Basis External Man-Induced
Events.”

. 10 CFR 72.98, “ldentifying Regions Around an |SFS
or MRS Site.”

- K 10 CFR 100.10, “Factors to Be Considered Wen
Eval uating Sites.”

_ L 10 CFR 100 ApBendix A, “Seismic and Geologic Siting
Criteria for Nuclear Power Plants.”

2.4.2 Regul atory GQui des

A REguIator¥ Quide 3.8, “Preparation of Environnenta
Reports for UaniumMI|ls.”

B. Regul atory QGuide 3.40, “Design Basis Floods for
Fuel Reprocessing Plants and for Plutonium Processing and Fue
Fabrication Plants.”

C. Regul atory Cuide 3.49, *“Design of an |ndependent
Spent Fuel Storage Installation (Water-Basin Type).”

D.  Regulatory Guide 3.53, “Applicability of Existing
Regulatory @Quides to the Design and Operation of an | ndependent
Spent Fuel Storage Installation.”

E. Regul atory CGuide 3.60, “Design of an |ndependent
Spent Fuel Storage Installation (Dry Storage?.”
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F. Regul at or)(J Quide 4.9, “Preparation of Environnental
Reports for Commercial Uranium Enrichnment Facilities.”

_ G Regul atory Guide 4.17, “Standard Format and Content
of Site Characterization Plans for H gh-Level Waste Geol ogic
Repositories.”

~H Regul atory Guide 4.18, “Standard Format and. Content
of Environnmental Reports for Near-Surface D sposal of Radioactive

Waste.”

_ . Regul atory @uide 4.19, “@uidance for Selecting
Sites for Near-Surface D sposal of Low Level Radi oactive Waste.”

2.4.3 Codes and St andards

_ A ANSI/ANS 2.8, 1981, “Deternmining Design Basis
Fl ooding at Power Reactor Sites.”

_ B. ANSI /ANS 2.17-1980 (R1989), “Evaluation of
Radi onucl ide Transport in Gound Water for Nuclear Power Sites.”

o C ANSI / ANS 2.19-1981 (R1990), “Cuidelines for Estab-
lishing Site-Rel ated Paraneters for Site Selection and Design of

an | ndependent Spent Fuel Storage Installation.”
2.4.4 Suppl ementary | nformation

A Background Information, General Hydrology.

1. Reports of the Corps of Engineers, US. Arny.
(These reports address many specific hydrol ogy-related topics.)

2. Hydroneteorol ogical Reports and Technical
Papers of the U 'S. "Wather Bureau (now U.S. \Weather Servi ce,
NOAA), Hydronet eorol ogi cal Branch.  (These reports address many
specific hydrology related topics.)

3. NUREG CR-4496, “A System for Generating. Long
Stream fl ow Records for Study of Floods of Long Return Period,’

Linsley, RK et al., Linsley, Kraeger and Associates, Ltd., Feb-
ruary 1986.

4. NUREG CR-4251, “Mtigative Technjques for
Ground Water Contam nation Assoclated with Severe Nucl ear Acci -

dents,” Qberlander, P.L. et al., Battelle Pacific Northwest
Laboratories, August 1985.
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5. NUREG CR-2803, “lnproved Field Experinental
Designs and Quantitative Evaluations of Aquatic Ecosystens,”
McKenzie, D.H and Thomas, J.M, Battelle Pacific rt hwest
Laboratories, My 1984.

6. NUREG CR-3583, “Evaluation of Low Altitude
Renpot e Sensing Techniques for Oobtaining Site Characterization

I nformation,” Estes, J.E. et al., University of California at
Santa Barbara, April 1984.
7. NUREG CR-3392 , “Process Notebook for Aquatic

Ecosystem Si nul ati on,
ington, July 1983.

8. NUREG CR-3247, “Site Characterization |nforma-
tion Using LANDSAT and ot her Renote Sensing Data - Integration of
Renmpt e Sensing Data with Geographic Information Systens,” Canp-
bell, WJ. and Inhoff, ML., National Aeronautics and Space
Adm ni stration, June 1983.

9. NUREG CR-3055, “Review and Evaluation of
Pal eohydrol ogi c Met hodol ogi es,” Foley, MG et al., Battelle
Paci fic Northwest Laboratories, Decenber 1982.

10. NUREG CR- 2016, “A Review of Paraneter
Sensitivity Methods Applicable to Ecosystem Mdels,” Rose,
K.A., University of Washington, May 1981.

Sullivan, P.J. et al., University of Wash-

diti B. Background I nformation, Specific Hydrol ogical Con-
itions.

1. UCRL-21045, “Prelimnary Flood Hazard
Estimates for Screening Departnent of Energy Sites,” MCann, MW
?Séjs Boi ssonnade, A.C., Lawence Livernore National Laboratory,

2. UCRL- 15746, “Natural Phenonena Hazards Mbdel -
i ng Project: Fl ood Hazard Models for Departnent of Energ
Sites,” Savy, J.B. and Murray, R C., Lawence Livernore Nationa
Laboratory, 1988.

3. NUREQ CR- 2840, *“Annotated Tsunam Bi bliography
1962-1976,” Dong, B. et al., International Tsunam Information
Center, August 1982.

4, NUREG CR-2555, “Data Requirenments for the
Eval uation of Storm Surge Mddels,” Harris, D. L., University of
Florida, February 1982.

5. UCLA-ENG 7423, “Estimtes of the Risks Associ-
ated with Dam Failure,” Ayyaswany, P. et al., University of Cali-
fornia, Los Angeles, March 1974.
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_ G Background Information, Hydrologic Transport and
D sper si on.

1. NUREG 1054, “Sinplified Analysis for Liquid
Pat hway Studies,” Codell, R B., US. Nuclear Regulatory Commi ss-
I on, August 1984.

2.  NUREG 0868, “A Collection of Mathenatical
Mbdel s for Dispersion in Surface Water and G oundwater,” Codell,
RB., US. Nuclear Regulatory Conm ssion, June 1982.

3.  NUREG CR-3681, “Mtigative Techniques and
Anal ysis of Ceneric Site Conditions for ound- Wat er Cont am na-
tion Associated with Severe Accidents,” Shafer, J.M et al., Bat-
telle Pacific Northwest Laboratories, April 1984,

_ 4. NUREG CR-2506, “Uncertainties and Ceol ogic
Di sposal of Hi gh-Level Waste - G oundwater Transport of
Radi onucl i des and Radi ol ogi cal Consequences,” Kocher, D.C., et
al., Oak Ridge National Laboratory, July 1983.

5. NUREGE CR-2917, “Review of G ound Water Fl ow

and Transport Mdels in the Unsaturated Zone,” Oster, C. A, Bat-
telle Pacific Northwest Laboratories, Novenmber 1982.

6. NUREG CR-1030, “Sedinent and Radionuclide

Transport in Rivers,” Walters, WH. et al., Battelle Pacific
Northwest Laboratories, 1982,

_ 7. NUREG CR-1597, “A Mddel for Radioactive Trans-
port in the Aquatic Ecosystem” N entzyk, S.J., Sandia National
Laboratories, My 1981.

2.5 GEOLOGY, SEI SMOLOGY, AND GEOTECHNI CAL ENG NEERI NG
Criteria for geologic and seismc information [vibratory
ground notion], surface faulti _n%, and the stability of subsurface
materials and foundations are identified in this séction.
2.5.1 Code of Federal Regul ations
A 10 CFR 60.15, “Site Characterization.”

o B. 10 CFR 60.17, “Contents of Site Characterization
an.”

- C 10 CFR 60.18, “Review of Site Characterization
Activities.”
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D. 10 CFR 60.24, “Updating of Application and Environ-
mental Report.”

E. 10 CFR 60.122, “Siting Criteria.”

F. 10 CFR 61.12, “Specific Technical Information.”

G 10 CFR 61.50, “Disposal Site Suitability Require-
ments for Land D sposal.”

H. 10 CFR 61.53, “Environmental Mnitoring.”
1. 10 CFR 72.40, “lssuance of License.”
J. 10 CFR 72.90, “GCeneral Considerations.”

K. 10 CFR 72.92, “Design Basis External Natural
Events.”

L. 10 CFR 72.98, “ldentifying Regions Around an |SFSI
or MRS Site.”

M 10 CFR 72.102, “Ceological and Seisnol ogical Char-
acteristics.”

N. 10 CFR 100.10, “Factors to Be Considered Wen
Eval uating Sites.’

0. 10 CFR 100, Appendi x A “Seismic and Ceol ogic
Siting Criteria for Nuclear Power Plants.

2.5.2 Regul atory Qui des

: ‘Regul atory Guide 3.53, “Applicability of Existing
Regul ator?/ @Quides to the Design and Operation of an |Independent
Spent Fuel Storage Installation.”

B. Regul atory Guide 4.9, “Preparation of Environmental
Reports for Commercial Uranium Enrichnment Facilities.”

_ C Regul atory Guide 4.17, “Standard Format and Content
of Site Characterization Plans for Hi gh-Level -Waste Ceol ogic
Repositories.”

D Regul atory Cuide 4.18, “Standard Format and Content
\c/)\; Environmental Reports for Near-Surface Disposal of Radioactive
ste.”

_ E. Regul atory Cuide 4.19, “Quidance for Selecting
Sites for Near-Surface Disposal of Low Level Radioactive Waste.”

2-12



DOE- STD- 101- 92

2.5.3 Codes and St andards

A ANSI / ANS 2.7-1982, “Criteria and Quidelines for
é_ssessi ng Capability for Surface Faulting at Nuclear Power Pl ant
Ites.”

. B ANSI/ANS 2.11-1978 (R1989), *“Cuidelines for
E_val uating Site-Related Geotechnical Parameters at Nuclear Power
ites.”

o C. ANSI / ANS 2.19-1981 (R1990), “Cuidelines for Estab-
lishing Site-Rel ated Paraneters for Site Selection and Design of
an | ndependent Spent Fuel Storage Installation.”

D. NE F9-2T, “Seismc Requirenents for Design of
Nucl ngS Power Pl ants and Nuclear Test Facilities,” USDCE, Febru-
ary )

2.5.4 Suppl ementary I nformation

_ A UCRL- 53582 Rev. 1, *“Natural Phenomena Hazard Mbdel -
ing Project: Seism c Hazard Models for Departnent of Energy
Sites,” Coats, D.W and Murray R C., Lawence Livernore National
Laboratory, 1984.

_ B. NUREG 0902, “Site Suitability, Selection, and Char-
acterization,” 1982.

C. NUREG 0625, “Report of Siting Policy Task Force,”
USNRC, August 1979.

D. NUREG 0406, “Method for Prediction of Strong
Eart hquake Gound Mtion, » Volumes 1 and 2, USNRC, January 1978.

E. NUREG 0402, “Analysis of a Worldwi de Strong Motion
Data Sanple to Develop an Inproved Correl ation Between Peak
Accel eration, Seismic Intensity and O her Physical Paraneters,”
USNRC, Sept enber 1977.

F. NUREG CR-3805, “Engineering Characterization of
G ound Mtion,” Kennedy, RP. et al., Structural Mechanics Asso-
clates, My 1984.

G NUREG CR- 3756, “Seism c Hazard Characterization of
the Eastern United States,” Bernreuter, D.L. et al., Lawence
Li vernmore National Laboratory, April 1984.

H NUREG CR- 3380, “Current Met hodol ogi es for Assessing

Sei sm cal I'y | nduced Settlenents in Soil,” Ledbetter, R, Arny
Engi neer WAt erways Experinment Station, August 1983,
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. NUREG CR- 3102, “Effects of Earthquake Rupture Shal -
| owness and Local Soil Conditions on Sinulated G ound Mtions,”
Apsel, RJ. et al., March 1983.

J. NUREG CR-2991, “Evaluation of Potential Surface
Faul ting and Other Tectonic Deformation,” Bonilla, MG, Depart-
ment of Interior, Geological Survey, October 1982.

K. NUREG CR- 2532, “Catal og of Earthquakes Felt in the
Eastern U S. Megal opolis 1850-1930,” Wnker, L., Pennsylvania
State University, July 1982.

L. NUREG/ CR- 2103, “ Scaling and Estinmation of
Eart hquake Ground Mdtion as a Function of the Earthquake Source
Paraneters and Di stance,” Bernreuter, D.L., Lawence Livernore
Nati onal Laboratory, June 1981.

M NUREG CR- 1978, “State-of-the-Art Study Concerning
Near - Fi el d Earthquake G ound Mdtion,” Swanger, HJ. et al., Sys-
tems, Sciences and Software, Murch 1981.

N. NUREG CR- 1804, “Reevaluation of Modified Mercalli
Intensity Scale for Eart hguakes Usi ng Di stance as Determ nant,”

TS};(I) onal GCceanographi ¢ and Atnospheric Adm nistration, Decenber

0. NUREG/ CR- 1805, “An Analysis of Earthquake
Intensities with Respect to Attenuation, Mgnitude and Rate of

Recurrence,” National Cceanographic and Atnospheric Adm nistrat-
ion, Decenber 1980.

P. NUREG CR- 1457, “Regional Relationships Anon
Eart hquake WMagnitude Scales,” Lawence Livernore Nationa
Laboratory, September 1980.

. NUREG CR- 1641, “Statistical Analysis of Earthquake
G ound Mtion Paranmeters,” Shannon and W/ son, Agbabian Associ a-
tes, Septenber 1980.

_ R NUREG CR- 1660, “Conpilation, Assessnent and Expan-
sion of the Strong Earthquake G ound Mtion Data Base,” Law ence
Li vernmore National Laboratory, Septenber 1980.

S. “ Ear t hquake Hi st OrKlaO'f the United States (1971-76
Suppl ement),” Publication 41-1, tional Cceanic and Atnospheric
Adm ni stration, U S. Departnent of Conmmerce; GCeol ogical Survey,
U S. Departnent of Interior, 1979.

T. “Eart hquake H story of the United States,” U S
Geol ogi cal and Solar Terrestrial Data Center, NOAA
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U. Hi storical Earthquake Data File, National Geophysi -
cal and Solar Terrestrial Data Center, NOAA.

V. ORNL- 6139, “Quidelines for Ground Mdtion Definition
for the Eastern United States,” Gmnaltney, RC, et al., Oak Ridge
Nati onal Laboratory, June 1985.

~ W “Earthquake Research for the Safer Siting of Criti-
cal Facilities,” National Acadeny of Sciences, 1980.

_ X “Ceologic Criteria for Repositories for H gh-Level
Radi oactive Wastes,” National Acadeny of Science, August 1978.

Y “Tectonic Map of the United States,” Cohee, G V.,

US Geol 6gi cal Survey and Anmerican Association of Petrol eum
Ceol ogi sts, 1962.
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CHAPTER 3

DESI GN OF STRUCTURES, COVPONENTS
EQUI PMENT AND SYSTEMS

_ _This chapter identifies the principal architectural and
engineering criteria for the design of structures, conponents,
equi pnent, and systems inportant to safety.

3.1 CONFORMANCE W TH NRC GENERAL DESI GN CRI TERI A

_ Criteria for establishing the general design criteria
for itens inportant to safety are identified in this section.

3.1.1 Code of Federal Regul ations

A 10 CFR 50.34, “Contents of Applications; Technical
| nf ormation.”

B 10 CFR 50, Appendix F, “Poli Rel ating to the

. licy
Sit”ng of Fuel Reprocessing Plants and Rel ated Waste Managenent
Facilities.”

C. 10 CFR 60. 101, *“Purpose and Nature of Findings.”
D. 10 CFR 60.102, “Concepts.”

~ E 10 CFR 60.130, “Scope of Design Criteria for the
Geol ogi ¢ Repository Operations Area.”

~Fk 10 CFR 60.131, *“GCeneral Design Criteria for the
Geol ogi ¢ Repository Operations Area.”

.G 10 CFR 60.132, *Additional Design Criteria for Sur-
face Facilities in the CGeol ogic Repository Operations Area.”

H. 10 CFR 60.133, “Additional Design Criteria for the
Underground Facility.”

ol . 10 CFR 60. 134, “Design of Seals for Shafts and Bore
es.”

. J. 10 CFR 60.135, “Criteria for the Waste Package and
its Conponents.”

| K. 10 CFR 61.51, “Disposal Site Design for Land Dis-
posal .”
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L. 10 CFR 61 52, *“Land Disposal Facility Operation and
Di sposal Site O osure.

M 10 CFR 61.54, “Alternative Requirenents for Design
and Qperations.”

N. 10 CFR 72.120, “Ceneral Considerations.”
0] 10 CFR 72.122, *“CQverall Require